Background-Pulmonary involvement is frequently observed in patients with limb girdle muscular dystrophy and occurs early in the disease. The aim of this study was to establish the prevalence of pulmonary dysfunction; the type of dysfunction; and any correlation between patient age, disease duration, or limb weakness and lung or respiratory muscle dysfunction.
tion.
Methods -Twenty patients with strictly delineated limb girdle muscular dystrophy and 20 healthy controls were evaluated. Full inspiration chest radiographs were obtained. Standard lung and respiratory muscle function tests were performed and the data were statistically analysed. Results -The mean age of the patients was 40-6 years, the mean disease duration was 18-9 years, and the mean average muscle score (a numerical expression of limb weakness) was 5 73 out of 10. Chest radiography showed unilateral paresis of the diaphragm in three patients. Increased residual volumes, with either increased or decreased total lung capacity, correlated inversely with disease duration. Respiratory muscle weakness was common but mild. Expiratory muscle function was more impaired than inspiratory muscle function and correlated positively with expiratory reserve volume. Conclusions -Respiratory muscle strength is commonly impaired in limb girdle muscle dystrophy. A dissociation of the limb and mild respiratory muscle involvement is observed; wheelchair restriction does not predict worsening of pulmonary function, and patient age, disease duration, or degree of limb weakness do not predict pulmonary morbidity. The No study has been published investigating dysfunction of the respiratory system in a relatively large group of subjects with limb girdle muscle dystrophy. Reasons may include the low prevalence of this disorder8 and controversies surrounding disease definition and, therefore, case selection.'9 "0 In this cross sectional study pulmonary function tests were undertaken in 20 selected patients with limb girdle dystrophy. The aim was to establish (1) the prevalence of pulmonary dysfunction; (2) the type of dysfunction; and (3) any correlation between patient age, disease duration or general muscle weakness and lung or respiratory muscle dysfunction.
Methods

PATIENTS
Twenty patients (13 women and seven men) were identified; 14 were ambulant and six were wheelchair bound. As controversies surround the definition of limb girdle muscular dystrophy,' 9 10 the following criteria updated from a previous classification2 were used to select patients.
(1) Inheritance pattern: autosomal recessive in five families (more than one sibling affected in four families (eight patients), one consanguineous marriage (one patient)), and 11 sporadic cases. (2) Phenotype expression: all patients were weak in a symmetrical limb girdle, proximal distribution without facial involvement or contractures. Distal limb muscles were minimally involved only in the severely affected patients.
Stubgen, Ras, Schultz, Crowther muscles on both sides were evaluated. For purposes of analysis the MRC scale was converted to a 0-10 point system. The average muscle score is the numerical average of 34 muscles tested. Out of a possible maximum of 10, the lower the number the weaker the patient. The mean muscle score for the patient group was 5-73 (range 1-948-65). A healthy age, sex, height and weight matched control group with normal spirometric values was chosen from non-smoking hospital personnel (table 1) . Lung function tests were performed on patients and 20 healthy controls after informed consent was obtained. Arterial blood from the radial artery was analysed before lung function testing on an ABL 300 blood gas apparatus (Radiometer, Copenhagen, Denmark). Spirometric testing, whole body plethysmography, and single breath carbon monoxide transfer measurements'3 were performed using Medgraphics 1070 and 1085 systems respectively (Medgraphics, St Paul, Minnesota, USA). Each apparatus was calibrated before testing and all subjects were tested by the same operator.
Maximum inspiratory and expiratory pressures (MIP and MEP) were measured by the method of Black and Hyatt'4 using a plastic flanged mouthpiece (Bird No. 1560). All pressures were recorded as the highest pressure that could be generated after one second and which could also be sustained for one second or longer. MIP and MEP measurements were performed and the three best measurements recorded. Sufficiently long rest intervals were given before each measurement. Maximum voluntary ventilation (MVV) for 12 seconds was measured twice per patient after rest intervals. The measurement was repeated until < 5% repeatability was obtained.
The change in transdiaphragmatic pressure was measured during a maximal sniff manoeuvre (PDIs) and recorded on a microcapillary infusion system (JS Biomedicals, Ventura, California, USA).'5 A triple lumen oesophageal catheter 75 cm long with an outer diameter of 2mm was perfused with distilled water, connected to the pressure ports, and swallowed by the subject until the distal opening was in the stomach. The distance between the proximal and distal openings was 10 cm. The pressure ports were then zeroed at functional residual capacity (FRC), suppressing internal pressures to atmospheric pressure; hence only the change in pressure from the FRC position during a maximal sniff manoeuvre with the mouth closed was determined. No local anaesthesia was necessary.
Frequency responses with this technique were rapid and no significant damping of peaks during a rapid inspiratory sniff manoeuvre was observed (fig 1) . PDis was calculated by subtracting the oesophageal pressure changes from the gastric pressure changes. At least 10 sniffs were performed after careful coaching and the mean of the three best results was used. Diaphragm muscle fatigue was prevented by a sufficiently long rest interval between each sniff. Peak inspiratory (PIF) and 22  8  5-20  114  108  93  120  198  88  M   27  10  5-09  93  98  77  125  161  95  F  23  10  1-94  39  35  99  64  165  -F  41  11  7-85  107  99  87  114  120  -F  24  12  6-71  101  92  93  90  118  125  F  34  13  8-24  100  99  82  121  199  111  F  53  15  8-03  118  121  79  122  161  97  F  33 associated with an increased residual volume in most patients. A significant positive correlation was observed between the expiratory reserve volume and MEP (r = 0-84; p < 0001; fig  4) and also between the average muscle score and MEP (r= 0-66; p < 0O002 Then came the pollution series, which also included articles on noise (for which I carried a noise meter everywhere for a fortnight), ionising radiation, lead, air pollution, etc. Repeatedly I learnt the depressing lesson that proponents of the radical view, which I would start by sympathising with, were often not reliable in their handling of evidence. The principle of not exploiting or being careless with people is surely robust enough, and in any case the certainties generally provided plenty of ammunition.
I did the last series, on rehabilitation, while technical editor of Thorax, and I could not have combined the two without the support and encouragement of my husband. I visited many centres that did wonderful work for people with strokes and head injuries, heart problems, and mental illness, among others, and occasionally attended discussions and case conferences, or lay on the floor doing exercises or even helped -this most poignantly in an "exercise" group in a geriatric long stay ward, where the only woman who seemed to know what was going on begged me to visit them again. This series has since led me to many conferences and the chance to report on them.
Subjects I have visited more briefly include exercise and health, the arts in illness and disability, and terminal care. After a conference on this last in 1980 I wrote an editorial, "Give sorrow words," that was one of the most useful things I have done because a consultant told me that he used my concluding quotation on a ward round with his students. The words, which had been quoted at the conference, are from The House at Pooh Corner: "Said Eeyore . . . 'I make it 17 
